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Standard Specification for 

HOT-FORMED WELDED AND SEAMLESS HIGH- 
STRENGTH LOW-ALLOY STRUCTURAL TUBING 1 

This Standard is issued under the fixed designation A 618; the number immediately following the designation indicates the 
year of original adoption or, in the case of revision, the year oflast revision. A number in parentheses indicates the year of 
last reapproval. 


1. Scope 

1.1 This specification covers three grades 
of hot-formed welded and seamless high- 
strength low-alloy square, rectangular, round, 
or special shape structural tubing for welded, 
riveted, or bolted construction of bridges and 
buildings and for general structural purposes. 
When the steel is used in welded construction, 
the welding procedure shall be suitable for the 
steel and the intended service. 

1.2 When enhanced corrosion resistance is 
desired for Grades I and III, copper limits 
may be specified. 

Note —The values stated in U.S. customary 
units are to be regarded as the standard. 

2. Ordering Information 

2.1 Orders for material under this specifi¬ 
cation shall include the following as required 
to describe the material adequately: 

2.1.1 Quantity (feet or number of lengths), 

2.1.2 Grade (Tables 1 and 2), 

2.1.3 Material (round, square, or rectan¬ 
gular tubing), 

2.1.4 Method of manufacture (seamless, 
buttwelded, or hot-stretch-reduced electric- 
resistance welded), 

2.1.5 Size (outside diameter and nominal 
wall thickness for round tubing and the out¬ 
side dimensions and calculated nominal wall 
thickness for square and rectangular tubing), 

2.1.6 Length (specific or random, see 7.2), 

2.1.7 End condition (see 8.2), 

2.1.8 Burr removal (see 8.2), 

2.1.9 Certification (see 11.1), 

2.1.10 Specification number, 

2.1.11 End use, and 

2.1.12 Special requirements. 


3. Manufacture * 

3 A The steel shall be made by one or more 
of the following processes: open-hearth, basic- 
oxygen, or electric-furnace. 

3.2 The tubing shall be made by the seam¬ 
less, furnace-buttwelded (continuous-welded), 
or hot-stretch-reduced electric-resistance- 
welded process. 

4. Chemical Requirements 

4.1 When subjected to the heat and product 
analysis, respectively, the steel shall conform 
to the requirements prescribed in Table 1. 

4.1.1 For Grade I, the choice and use of 
alloying elements, combined with carbon, 
manganese, and sulfur within the limits pre¬ 
scribed in Table 1 to give the mechanical 
properties prescribed in Table 2, shall be 
made by the manufacturer and included and 
reported in the heat analysis for information 
purposes only to identify the type of steel ap¬ 
plied. 

4.1.2 The chemistry may be such as to pro¬ 
vide copper-bearing steel having enhanced 
corrosion resistance of twice the atmospheric 
corrosion resistance of plain carbon steel. 

4.1.3 The copper limits of Grade I are sub¬ 
ject to negotiation and shall be indicated in 
the purchase order. 

4.1.4 When Grade III is required for en¬ 
hanced corrosion resistance, copper limits 
may be specified and the minimum content 
shall be 0.20 percent by heat analysis and 

1 This specification is under the jurisdiction of ASTM 
Committee A-l on Steel, Stainless Steel and Related Alloys, 
and is the direct responsibility of Subcommittee AO 1.09 on 
Pipe. 

Current edition approved July 29, 1974. Published 
September 1974. Originally published as A 618 - 68. 
Last previous edition A 618 - 73. 
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0.18 percent by product analysis. 

4.2 Heat Analysis —An analysis of each 
heat of open-hearth, basic-oxygen, or electric- 
furnace steel shall be made by the manufac¬ 
turer. This analysis shall be made from a test 
ingot taken during the pouring of the heat. 
The chemical composition thus determined 
shall conform to the requirements specified in 
Table 1 for heat analysis. 

4.3 Product Analysis: 

4.3.1 An analysis may be made by the pur¬ 
chaser from finished tubing manufactured in 
accordance with this specification, or an anal¬ 
ysis may be made from flat-rolled stock from 
which the welded tubing is manufactured. 
When product analyses are made, two sample 
lengths from a lot of each 500 lengths or frac¬ 
tion thereof shall be selected. The specimens 
for chemical analysis shall be taken from the 
sample lengths in accordance with the appli¬ 
cable procedures of ASTM Method E 59, 
Sampling Steel and Iron for Determination of 
Chemical Composition. 2 The chemical com¬ 
position thus determined shall conform to the 
requirements specified in Table 1 for product 
analysis-. 

4.3.2 In the event the chemical composition 
of one of the sample lengths does not conform 
to the requirements shown in Table 1 for 
product analysis, an analysis of two additional 
lengths selected from the same lot shall be 
made, each of which shall conform to the 
requirements shown in Table l for product 
analysis, or the lot is subject to rejection. 

5. Mechanical Requirements 

5.1 Tensile' Properties: 

5.1.1 The material, as represented by the 
test specimen, shall conform to the require¬ 
ments prescribed in Table 2. 

5.1.2 Elongation may be determined on a 
gage length of either 2 in. (or 50 mm) or 8 in. 
(200 mm) at the manufacturer’s option. 

5.1.3 For material under 5 / l6 in. (7.94 mm) 
in thickness, a deduction from the percentage 
elongation of 1.25 percentage points in 8 in. 
specified in Table 2 shall be made for each 
decrease of y i2 in. (0.79 mm) of the specified 
thickness under Me in. (7.94 mm). 

5.2 Bend Test —The bend test specimen 
shall stand being bent cold through 180 deg 


without cracking on the outside of the bent 
portion, to an inside diameter which shall 
have a relation to the thickness of the spec¬ 
imen as prescribed in Table 3. 

5.3 Number of Tests —Two tension and 
two bend tests, as specified in 5.4.2, and 5.4.3, 
shall be made from tubing representing each 
heat. However, if tubing from one heat differs 
in the ordered nominal wall thickness, one 
tension test and one bend test shall be made 
from both the heaviest and lightest wall thick¬ 
nesses processed. 

5.4 Test Specimens: 

5.4.1 The test specimens required by this 
specification shall conform to those described 
in the latest issue of ASTM Methods and 
Definitions A 370, for the Mechanical Testing 
of Steel Products. 3 * 

5.4.2 The tension test specimen shall be 
taken longitudinally from a section of the fin¬ 
ished tubing, at a location 90 deg from the 
weld in the case of welded tubing, and shall 
not be flattened between gage marks. If de¬ 
sired, the tension test may be made on the full 
section of the tubing; otherwise, a longitudinal 
strip-test specimen shall be used as prescribed 
in Methods A 370, Supplement II. The speci¬ 
mens shall have all burrs removed and shall 
not contain surface imperfections which 
would interfere with proper determination of 
the tensile properties of the metal. 

5.4.3 The bend test specimen shall be taken 
longitudinally from the tubing, and shall rep¬ 
resent the full wall thickness of material. The 
sides of the bend test specimen may have the 
corners rounded to a maximum radius of Y\e 
in. (1.59 mm). 

5.5 Test Methods: 

5.5.1 The yield point shall be determined in 
accordance with one of the alternatives de¬ 
scribed in Methods A 370. 

5.5.2 The bend test shall be made on 
square or rectangular tubing manufactured in 
accordance with this specification. 

6. Retests 

6.1 If the results of the mechanical tests 
representing any heat do not conform to a 


2 Annual Book of ASTM Standards, Part 12. 

3 Annual Book of ASTM Standards, Parts 1, 2, 3, 4, 5, 

and 10. 
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requirement, .as. specified in 5.1 and 5.2,-re¬ 
tests may be made on additional tubing of 
double; the. original number: from the. saijiei 
heat, each of which shall conform to the:re T 
qiuiremerit specified, or. the tubing represented 
by the test is. subject to; rejection, v : h-r K - * 
* 6.2 In, .case of failure; on retest to meet the 
requirements of 5.1.and 5.2, the manufacturer, 
may elect to, s retreat* rework,;, or otherwise^ 
eliminate the ; condition responsible for failure 
to - meet the specified requirements. There¬ 
after, the material remaining from the respect 
tive heat originally represented may be tested, 
and shalli comply with, 4 all< requirements pf this 
specification. , 

7. .Dimensions and Permissible Variations 

7.1 The dimensions of square,'rectangular, 

round, and special shape structural tubing to 
be I ordered under this , specification shall be 
subject to prior, negotiation with the manufac¬ 
turer. The dimensions-agreed upon shall be 
indicated in the purchase order. ; * ; ^ 

Permissible Variations: - ;i 

7.2.1 Outside Dimensions: • 

7.244 For round tubing 2 in. .and. over in 

nominal diameter, the outside diameter, shall; 
n.ot vary more than ±1 percent from .the spec¬ 
ified outside diameter. For sizes 1 in. (38.1 
mm) and under-, the outside diameter shall 
not vary more than ^4 in. (0.40 mm) over 
and more than y 3? in. (0,79 mm) under the 
specified outside diameter,. r 

-, 7.24.2. The specified dimensions, measured 
across the flats at positions at least : 2 in. (50.8‘ 
mm) from either end of square and rectan¬ 
gular tubing and including an allowance for 
convexity and concavity, shall not exceed the 
plus and?minus tolerance shown in-Table 4. 

.7.2.2.; Mass^-The mass of structural tubing 
shall not be less than; the specified value ? by 
more than ,3-5 .percent. The mass tolerance 
shall be. determinedi frpm individual lengths or 
for round tubing sizes-4^4 ini (^114 mm) in 
outside diameter and under and square and 
rectangular tubing having a periphery of 14; 
in,. (356 ; mm)< and under .shall, be. determined 
from masses, of the . customary lifts, produced 
by the mill. On round tubing sizes over 4V2 
in. in outside diameter and square and rectan¬ 
gular tubing ’having. a. periphery in excess, of 
14 in. the mass tolerance is applicable to the 


individual length. -. -.in .. < ; 

^:7^.3k£eng;^r7TStrhcturaf4ubing isi com¬ 
monly produced in* random mill lengths of46;‘ 
to 22. ft (4.9 to 6.1; m) or 32 to* 44 ft (9.8 s tq 
13:4 m), in multiple; lengths, and , in definite; 
cut lengths (Section ,2).. When cut lengths are 
specified for structural;tubing, the length tote 
erances; shall.be in accordance with Table 5u : > 

7.2.4 Straightness —The;,permissible varia¬ 
tion for straightness of structural tubing shall 
be Vs -- in. -times the number of feet of total 
length .divided by 5; ; £2.08 mm times length in 
meters)., *,-■ ; 

? 7.2.5 Squareness of Sides^For square or 
rectangular structural tubing, adjacent sides 
may ; deviate from 90 deg by, a r tolerance of d=2 
deg,, max. % *r . 

7*2.6 Radius of Corners -^-For square or 
rectangular structural tubing, the radius of 
any, outside corner of< the section shall not 
exceed 3; times the specified,wall thickness. 
1(2.1 Twist:: ! , , i w 

7,2 ; .7.1 The tolerance^fop t^ist, or variation 
with respect: to, axial alignment of the section 
for square,, rectangular^ or special shape struc¬ 
tural tubing, shall be as prescribed in Table 6. 

7-2,7.2 Twist is measured by holding down 
one end of a square or rectangular tube on a 
flat surface plate with the bottom side of the 
tube parallel to the surface plate* and noting 
the height that either,corner at the opposite 
end of the bottom side of the tube extends 
above the surface, plate. The difference in.the 
height of the corners’ shall hot exceed the 
values in Table 6. 

8. Workmanship and Quality Levels 

8.1 The structural tubing shall be free from 

injurious* defects and shall haye a commer¬ 
cially smooth finish., v ; , i - ..,? 

8.1.1 Surface imperfections shall be classed 
as injurious.defects when-their depth.exceeds 
15 percent .pf the specified wall thickness and 
when the imperfections, materially .affected the 
appearance of the structural member,-or when 
their length (measured in . a ; transverse direc r 
tipn) and depth. would, .materially reduce, .the 
total,cross-sectional area at any Location .... . 
h. 8*1 2 :-.Injurious .defectsi having a, depth...not, 
in excess of 33 1 /$ percent of the wall thickness 
may be-repaired by welding* .subject-fo the 
following conditions;, 
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8.1.2.1 The defect shall be completely re¬ 
moved by chipping or grinding to sound 
metal. 

8.1.2.2 The repair weld shall be made using, 
suitable coated electrodes. 

8.1.2.3 The projecting weld metal shall be 
removed to produce a workmanlike finish. 

8.2 The ends of structural tubing, unless 
otherwise specified, shall be finished square 
cut, and the burr held to a minimum. The 
burr can be removed on the outside diameter, 
inside diameter, or both, as a supplementary 
requirement. When the burrs are to be re¬ 
moved, it shall be specified in the purchase 
order. 

9. Packaging, Marking, and Loading 

9.1 Except as noted in 9.2, each length of 
structural tubing shall be legibly marked by 
rolling, die stamping, ink printing, or paint 
stenciling to show the following information: 
manufacturer’s name, brand, or trademark; 
size and wall thickness; steel grade; and the 
specification number. 

9.2 For structural tubing IV 2 in. (38.1 mm) 
and under in nominal size or the greatest 
cross sectional dimension less than 2 in. (50.8 
mm), the information listed in 9.1 may be 
marked on a tag securely attached to each 
bundle. 

9.3 When specified in the order, contract, 
etc., packaging, marking, and loading shall be 
in accordance with the procedures recom¬ 
mended by ASTM Recommended Practice 
A 700, for Packaging, Marking, and Loading 
Methods for Steel Products for Domestic 
Shipment. 4 


10. Inspection 

10.1 All tubing shall be subject to an 
inspection at the place of manufacture to. as¬ 
sure conformance with the requirements of 
this specification. 

11. Certification 

11.1 Upon request of the purchaser in the 
contract or order, a manufacturer’s certifica¬ 
tion that the material was manufactured and 
tested in accordance with this specification 
together with a report of the chemical and 
tensile tests shall be furnished. 

12. Rejection 

12.1 Each length of tubing received from 
the manufacturer may be inspected by the 
purchaser and, if it does not meet the're¬ 
quirements of this specification based on the 
inspection and test method as outlined in the 
specification, the length may be rejected and 
the manufacturer shall be notified. Disposition 
of rejected tubing shall be a matter of agree¬ 
ment between the manufacturer and the pur¬ 
chaser. 

12.2 Tubing found in fabrication or in instal¬ 
lation to be unsuitable for the intended use, 
under the scope and requirements of this spec¬ 
ification, may be set aside and the manufac¬ 
turer notified. Such tubing shall be subject to 
mutual investigation as to the nature and 
severity of the deficiency and the forming or 
installation, or both, conditions involved. Dis¬ 
position shall be a matter for agreement. 


4 Annual Book of ASTM Standards , Parts 1, 3,4, and 5. 


TABLE 1 Chemical Requirements 


Element 



Composition, percent 



Grade I 

Grade II 

Grade III 

Heat 

Product 

Heat 

Product 

Heat 

Product 

Carbon, max 

0.22 

0.26 

0.22 

0.26 

0.23 

• 0.27 

Manganese 

1.25 max 

1.30 max 

0.85-1.25 

1.30 max 

1.35 max 

1.40 max 

Phosphorus, max 



0.04 

0.05 

0.04 

0.05 

Sulfur, max 

0.05 

0.063 

0.05 

0.063 

0.05 

0.06 

Silicon, max 



0.30 

0.33 

0.30 

0.35 

Copper, min 



0.20 

0.18 



Vanadium, min 



0.02 

0.01 

0.02° 

0.01 


a For Grade III, columbium may be used in conformance with the following limits: 0.005 percent, min (heat) and 0.004 
percent, min (product). 
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TABLE 2 Tensile Requirements 


■. *' ■ - £ .i ' S-* 

, Grade I 

’Grade II 

Grade III ? * 

Tensile strength, min, ksi (IVIPa) 

70 

(483).. 

70 

(483) 

, 65 

(448) 

Yield point, min* ksi (MPa) ’ ! ' & - Ji 

r3; ’50 

(345) 

50 

(345) 

50 

(345). 

Elongation in 2 in. or 50 mm, min, percent , 

22 


22 


*20 

1 ’* 

Elongation in 8 in. or 200 mm, min, percent 

19 


48 

•/ . . J . . 

18 




TABLE 3- Bend Test Requirements c 

Thickness of Material, Ratio of Bend Diameter 
in. (mm) ' ; to 1 SpeOimeri Thickness 


% (19.05) and under . 

1 . 

Over % to 1 (19.05 to 25.4), 

i‘/2 

incl 


Over 1 (25.4) 

2 


TABLE 4 Outside Dimension Tolerances for Square, 
Rectangular, and Special Shape Structural Tubing 


Largest Outside Dimension *, 
Across Flats, in. (him) 

Tolerance Plus ; 
and Minus;- ' ■ 
in. (nim) 

2 l A (63.5) and under 

Over,2^2 Xo 3V 2 (63.5 to 88.9), incl 
Over 3V 2 to 5% (88.9 to 139.7), incl 
Over 5 i/ 2 (139.7) ' 

0.020 (0.51) 
0.025 (0.64) 
0.030 (0.76) 

1 percent 





TABLE 5 Cut Length Tolerances for Structural Tubing 



22 ft i 
and 

(6.71 m) 
Under 1 

Over 22 to 44 ft 
(6.71 to 43.42 m), 

, incl 


Over 

, Under 

Over 

Under t 

Length tolerance 

y% 

l A 

3 /4 

V* 

for specified 

(12.7) 

(6.35) 

(19.05) 

(6.35) 

cut lengths, 





in. (mm) :i| : 






i 


TABLE 6 Twist Tolerances for Square, Rectangular, or 
Special Shape Structural, Tubing t . 


Specified Dimension of 
Longest Outside Side, 
in. (mnr) ' ‘ 

Maximum 
Twist per 

3 ft; Of 
Length, 
•in. 

MaximUih 
Twist per; 
Meter of 
Length, 
mm 

1 Vi (38.1) and under ’ 

OVbsO 

1.39 

Over 1 Vi to 2% (38. Ltd 63.5),’ 

, incl 

- f 0.062 

1.72 

Over,2Vfe to 4 (63.5 to 101.6), 
incl 

0.075 

2.09 

Over 4 to 6 (101:6 to 152.4), 
incl 

0.087 

2.42 

Over 6 to 8 (152.4 to 203.2),, :< 
incl 

0.100 

2.78 

Over 8 (203.2) 

J 0.112 

3.11 


The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted 
in connection with any item mentioned in this standard . Users of this standard are expressly advised that determination of the 
validity of any such patent rights , and the risk of infringement of such rights, is entirely their own responsibility. 

This standard is subject id revision at any time by the responsible technical committee and must be reviewed every five 
years and if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or 
for additional standards and should be addressed to ASTM Headquarters. Your comments will receive careful consideration 
at a meeting df the responsible technical committee, which you may attend. If you feel that your comments have not received 
a fair hearing you should make your views known to the ASTM Committee on Standards, 1916 Race St., Philadelphia, Pa. 
19103, which will schedule a further hearing regarding your comments. Failing satisfaction there, you may appeal to the 
ASTM Board of Directors. . . 
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